Synopsis
and the MSH activity was noted. Therefore, it is of interest to examine whether the Lconfiguration of the constituent amino acid residues of synthetic ACTH moieties is necessary for lipolytic activity. This paper deals with in vitro lipolytic (Otsuka and Inouye, 1964) , and hexapeptide, (Inouye, 1965) Results 1) Lipolytic activities of tetra, penta, and hexapeptide: All the three peptides consisting of L-amino acids were active on the fat pad isolated from both animals ( et al. (1962) reported the ACTH moiety, His-Phe-Arg-Trp-Gly (6-10), as the shortest sequence on rabbit fat. Present data (Table 1) revised the previous view to that the tetrapeptide, His-Phe-Arg-Trp (6-9) is the shortest one. When the amount of response elicited by the constant weight of peptide (1mg each) was compared, the activities of the three peptides were ranked as hexa>penta>tetra in rabbit fat and as tetra>penta>hexa in rat fat. The octapeptide (1-8) and heptapeptide (4-10) were reported to be inactive on rat fat in (Rudman, 1963) . Furthermore, adipose tissues derived from various parts of an animal show different sensitivities to a lipolytic hormone (Wertheimer et al.) . However, as demonstrated in this study and in a previous report (Tanaka et al. , 1962) , purified ACTH (as-ACTH) was only a peptide which exhibit same minimal effective dose in rat epididymal fat and rabbit perirenal fat. Accordingly, different sensitivities of rat and rabbit depot fats to a stereoisomer would not be due to the difference of the location of tissue but to species difference peculiar to the peptide. Actually, the sensitivities of epididymal fat and perirenal fat of the rat and rabbit to a hormone were, from our early work, almost the same, differing from mesenteric and subcutaneous adipose tissues. Moreover, the amount of rat perirenal fat and rabbit epididymal fat is too small to use for lipolytic assay.
Anyway, it is of much interest that there is a species difference in responsiveness even to these small peptides.
In the case of MSH activity, it was shown by Hano et al. (1966) that the two basic amino acid residues, histidine and arginine, were needed in the L-configuration and that the replacement of either or both of these amino acid residues by the corresponding D-amino acid residues brought about an and-MSH activity. On the other hand, the replacement of the aromatic amino acid residues, phenylalanine or tryptophai, by the corresponding D-form brought about a considerable increase of MSH activity. Though a minimum structural unit necessary for MSH and lipolytic activities is the same as stated previously, and their stereochemical requirements for those two activities seem to be unlike. All the stereoisomeric pentapeptides were active on rat adipose tissue although a slight alteration of the activity was observed, suggesting that the receptor site of fat did not exhibit a high degree of stereospecificity to the pentapeptide as far as lipolytic activity was concerned. However, it is noted that three isomers, all-D, D-Trp, and D-His-DPhe-D-Arg-L-Trp-Gly, were inactive in rabbit at the dosage examined. These results indicate that rabbit fat is more sensitive to stereoisomerization of pentapeptide than rat fat.
The decapeptide corresponding to the first 10 amino acid sequence of the amino-terminal of ACTH is known to inhibit the extinction of a shuttle-box avoidance response of the rat. And, if the phenylalanine residue in the 7th position of this peptide is replaced by its Dform, the extinction was, in contrast, facilitated (Bohus and De Wied, 1966) . On the otherhand. the lipolytic activity of the same decapeptide was shown to increase five fold when L-Phe was replaced by D-Phe (Greven and De Wied, 1967) . On the phenylalanine molecule of pentapeptide (6-10), the MSH activity is known to increase by the replacement with D-form (Schnabel and Li, 1960; Yajima et al., 1966) . Thus, the biological significance of the replacement of constituent amino acids with the corresponding D-amino acids is different from every other amino acid residue and also from every other biological criterion to be used.
Regarding to the optical antipodes of peptide hormones, all-D angiotensin II (Schroder. 1966), all-D oxytocin (Flouret and De Vigneaud, 1965) , and all-D bradikinine (Stewart and Wooley, 1965) were reported to be completely inactive. Hano et al. (1964) showed that all-D pentapeptide exhibited no MSH activity but and-MSH activity. These facts prove that all receptor sites require the hormone molecule of the L-configuration in order to exert their physiological responses. Consequently, a slight but significant lipolytic activity of all-D pentapeptide shown in rat fat is an unusual case among various all-D peptide hormones. It is reported that a large dose of D-Phe pentapeptide showed anti-MSH activity but a very low MSH activity was exerted in a small dose (Yajima et al., 1965c) . Therefore, further studies of the stereoisomeric pentapeptides in different dosages remain to be examined for the lipolytic activity.
All-D and D-His pentapeptide are known to be anti-melanotropic. As shown in Table 3 , both all-D and D-His peptides did not inhibit the ACTH-elicited lipolysis on rat and rabbit fats. This is another evidence to indicate that the different active sites of melanotropic and lipolytic activities exist in the molecule. Pickering and Li (1964) demonstrated, that heating of ACTH in 0.1 M NaOH caused a loss of both adrenal-stimulating and lipolytic activities and a potentiation and prolongation of melanotropic activity. The potentiating MSH activity and racemization in constituent amino acids were also reported on the alkali-treated pentapeptide . However, the present experiment demonstrated that this alkali-treated pentapeptide was inactive on rat and rabbit adipose tissues. If this phenomenon is responsible for racemization of the constituent amino acids by alkali, there must be still a subtle relationship between the sterical requirement and lipolytic activity. Though this requirement seems definitely different from that of MSH, we were at present unable to withdraw a definite conclusion from the data so far examined. Further studies along this line appear to be required.
